Maximum axial load carrying capacity of Fibre Reinforced-Polymer (FRP) bar Maximum axial load carrying capacity of Fibre Reinforced-Polymer (FRP) bar reinforced concrete columns under axial compression reinforced concrete columns under axial compression Abstract Abstract In this study, a new equation is proposed to compute the maximum axial load carrying capacity of FRP bar reinforced concrete columns under axial compression. The equation proposed in this study was critically compared with the equations proposed in the previous research studies using a wide range of experimental data taken from the available literature. In general, it was found that computing the contribution of the FRP longitudinal bars in concrete columns based on the modulus of elasticity (stiffness) of the FRP bars provides more rational predictions than computing the contribution of the FRP longitudinal bars based on the ultimate tensile strength of the FRP bars. It was also found that using a concrete compressive strength-based empirical equation in estimating the axial strain in the FRP longitudinal bars in concrete columns provides more accurate predictions of the contribution of the longitudinal FRP bars in the axial load sustained by the FRP bar reinforced concrete columns.
Conceptual assumptions
The analysis of conventional steel bar reinforced concrete members is based on several 103 basic assumptions, which are essential to compute the load carrying capacity of these 104 members under different loading conditions. It was reported that these assumptions might 105 be applicable to be used for GFRP bar reinforced concrete members [12, 15, 19] . Therefore, 106 the assumptions were presented first and were used to analytically investigate the 107 behaviour of GFRP bar reinforced circular concrete columns under concentric axial loads. 108 The basic assumptions are: 127 The maximum axial load carrying capacity, , of conventional steel bar reinforced 128 concrete columns under concentric axial load can be predicted using Eq. 1 [20] [21] . attributed to the differences in the shape, size and concrete casting process between 149 columns and cylinders. In Eq. 2, the parameter α is a reduction factor that represents the In Eq. 6, the is a reduction factor that represents the ratio between the strength of FRP was considered to be equal to the concrete axial strain at peak stress . The concept 235 adopted in this study is consistent with the third assumption in Section 2, which states that Based on a considerable number of theoretical and experimental research studies, several 243 empirical formulas were proposed in the past few decades for computing the concrete axial 244 strain at peak stress, . In this study, four of the available, applicable and widely 245 accepted formulae (Eq. 9 -Eq. 12) were used to compute in Eq.8. In Table 2 , the accuracy of the equations proposed in this study and in the previous the maximum axial load carrying capacities of the FRP bar reinforced concrete columns.
Steel bar reinforced concrete columns

298
The lower the , the better predictions provided by the proposed equation. reinforced NSC and HSC column specimens (Fig 2d) . [6] Karsh, P. K., Mukhopadhyay, T., and Dey, S., (2018), "Spatial vulnerability analysis is the theoretically computed axial load carrying capacity of FRP bar reinforced concrete columns. c Refers to the formula used in computing (Eq. 9 -Eq. 12) d equal to ( 
